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THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
deterioration of the characteristics or the film quality of 
a gate oxide film by sequentially laminating the 
conducting layers, which are constituted of a polycrystal 
silicon layer, a halogen atom diffusion suppressing layer 
and high melting-point metal or high melting-point metal 
silicide, on the gate oxide film. 

SOLUTION: An element separating region 1 1 is formed 
on a silicon semiconductor substrate 10, and a gate 
oxide film 12 is formed on the surface of the silicon 
semiconductor substrate 10. Then, a polycrystal silicon 
layer 13 on the gate oxide film 12 is formed. The film of 
a halogen atom diffusion suppressing layer 20 which 
comprises nitride titanium and has the conducting 
property is formed. A conducting layer 14 comprising 
high melting-point metal using raw material gas 
constituted of a metal element and a halogen element is 
formed on the entire surface. The conducting layer 14, 
the halogen atom diffusion suppressing layer 20 and the polycrystal silicon layer 13 are 
patterned, and the gate electrode is formed. Thus, the thickening of the film pressure of the 
gate oxide film is prevented, and the occurrence of the deterioration of the characteristics or 
the film quality in the gate oxide film can be prevented. 
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Translation of relevant portions of citation 2 

Japanese Patent Publication No. 11-017174 
Date of publication: January 22, 1999 

Paragraphs [0013] to [0019] 

Mode for Carrying Out of the Invention By reference to the 
Drawings, the present invention will now be explained on the 
basis of the working embodiment of this invention (hereinafter 
abbreviated as " embodiment " ) . 

"Step-10" First, after forming isolation regions 11 having 
an LOCOS structure (or a trench structure) on a silicon 
semiconductor substrate 10 by the known method, for example, 
a 10 nm-thick gate oxide film 12 is formed on the surface of 
the silicon semiconductor substrate 10 on the basis of the known 
thermal oxidation method such as the pyrogenic oxidation method. 
Next, a 50 nm-thick polycrystalline silicon layer 13 doped with 
an impurity is film-formed on the entire surface including the 
surface of the gate oxide film 12 by the conventional CVD method. 
Thus, the structure shown by a schematic partial 
cross-sectional view in Fig. 1(A) can be obtained. 
M Step-20" Thereafter, an electrically conductive halogen 
atom diffusion inhibition layer 20 (more specifically, a 
fluorine atom diffusion inhibition layer) composed of a 
titanium nitride (TiN) is film-formed on the entire surface 
under the sputtering conditions shown in Table 3 below [see Fig. 
1 (B) ] . 

Table 3 

Target: Ti 

Process Gas: nitrogen gas/argon gas=70/20 seem 
Pressure : 0.4 Pa 

Film-forming Temperature: 200°C 
DC Power: 12 kW 
Film Thickness: 10 nm 

"Step-30" • Next, by the chemical vapor deposition 
mainly using a raw material gas constituted of a metal 



method 
element 
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and a halogen element, a 50 nm-thick electrically conductive 
layer 14 composed of a high melting point metal is formed on 
the entire surface. In this embodiment, specifically, the 
electrically conductive layer 14 is composed of tungsten (W) , 
and WF 5 is used as a raw material gas constituted of a metal 
element and a halogen element (more specifically, a fluorine 
element in the embodiment) . The forming conditions by the 
chemical vapor deposition method are illustrated in Table 4 
below. Thus, the structure shown by a schematic partial 
cross-sectional view in Fig. 1(C) can be obtained. , 

Table 4 

Gases Used: WF 5 /H 2 /Ar=40/400/2 , 250 seem 
Pressure: 10.7 kPa 
Forming Temperature: 4 50°C 

"Step-40" Thereafter, by the known dry etching method, an 
electrically conductive layer 14 composed of tungsten, a 
halogen atom diffusion inhibition layer 20 and a 
polycrystalline silicon layer 13 are patterned, and the gate 
electrode of an MIS type transistor is formed [see Fig. 1 (D) ] . 

Brief Explanation of the Drawings 

Fig. 1 is a schematic partial cross-sectional view of a 
silicon semiconductor substrate or the like for explaining the 
gate electrode of an MIS-type transistor element and a method 
of forming the same according to this invention. 

Fig. 2 is a schematic partial cross-sectional view of a 
silicon semiconductor substrate or the like for explaining a 
method of forming the conventional MIS-type transistor element. 
Explanation of Marks 
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